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Elliott Ross grew up in Stockton,
California. He earned a B.Sc.
degree at the University of
California at Davis and a Ph.D.
with Jeff Schatz at Cornell. He did
postdoctoral research with Al
Gilman at the University of
Virginia and remained on the
faculty there for three years. He
then moved to the University of
Texas Southwestern Medical
Center in Dallas, where he is a
member of the Graduate
Programs in Molecular Biophysics
and Cell Regulation/Biological
Chemistry, and the Pharmacology
Department. He studies
mechanisms of regulation in G
protein signaling modules and
how those modules interact to
process cellular information. He is
still interested in intertidal biology,
but now prefers scuba diving in
warm water to field work in cold
water.
What turned you on to biology
in the first place? I’m not sure,
but three wonderful high school
teachers encouraged whatever it
was. I got involved with intertidal
biology: I spent a lot of time in
really cold tide pools, but
camping on the Northern
California coast is pretty
wonderful for a sixteen-year-old
no matter. We had to think about
how fish and invertebrates relate
to each other in this environment;
how biological systems actually
work. These complex interactions
are what makes biology so
interesting. Most of high school
biology was at the organismal
level, but the interaction of simple
components in complex systems
repeats itself at all levels. Moving
to interacting molecules was not a
change in concept. Going to the
University of California at Davis
allowed me to get into
biochemistry. This was fortunate,
because I have a hard time
remembering the names of fish
species (or drugs). I started
college as a food technology
student, but switched to
biochemistry after my secondyear. By that time I was hooked
on research. While food science
can be fascinating, working in the
food industry was not.
How did you get into signal
transduction? No one had heard
the phrase ‘signal transduction’
when I was finishing grad school,
and relatively few people were
thinking about signaling in terms
of serious biochemistry. I had
done my Ph.D. research on the
assembly of cytochrome c1 in
yeast. I thought that I had pretty
good training in membrane
biochemistry, but I didn’t want to
stay working on mitochondria.
Gordon Tompkins told me about
S49 lymphoma cells, in which
cyclic AMP is toxic. He, Henry
Bourne and Phil Coffino had
selected mutants in the adenylyl
cyclase system, and mutants
implied the ability to find the
missing proteins. Gordon died
just as I finished my Ph.D., but
fortunately I was able to work on
this project in Al Gilman’s lab. It
seemed to be the perfect niche:
cool project, feasibility, no
competition and a peaceful
backwater area of biochemistry. I
was certainly wrong about the last
part.
Do you have a favorite paper
that particularly influenced
you? Two, really. The first was a
1976 BBA paper by Dan Cassel
and Zvi Selinger which reported
the discovery of a receptor-
stimulated GTPase activity
(Catecholamine-stimulated
GTPase activity in turkey
erythrocyte membranes. Biochim.
Biophys. Acta. 452, 538-551). This
paper and the follow-ups
established the kinetic
mechanism for everything that is
known about G protein signaling.
It came out of the blue, and is
probably the best paper ever
published in BBA.
The second, for sheer
enjoyment of the craft of
research, is the 1957 JBC paper
by Rall, Berthet and Sutherland
on the discovery of cyclic AMP
(The relationship of epinephrine
and glucagon to liver
phosphorylase. IV. Effect of
epinephrine and glucagon on the
reactivation of phosphorylase inliver homogenates. J. Biol. Chem.
224, 463-475). In this one paper —
which I first read when I was a
postdoc, two decades later —
they described the existence of
cyclic AMP, its approximate
chemical composition (in a
footnote), a few new details on its
function, the existence of a
regulated synthetic enzyme
(adenylyl cyclase) and hints about
a degrading enzyme (cAMP
phosphodiesterase).
What was the best scientific
advice you’ve been given?
“Just do the experiment” — Gera
Eytan told me that repeatedly
while I was a grad student. You
need data before you start
thinking, and you can’t get data
without doing experiments. This is
not to say that you should do
experiments thoughtlessly, but
sometimes you just have to try
something to see what happens. I
get a lot of ideas when I am
planning an experiment or
working up new data. It forces me
to consider what the question is
and how the experimental
strategy produces a result.
What is the best advice you
could give a young scientist?
“Just do the experiment” is
actually pretty good. The other is
“Do something that you
personally think is interesting.”
Both the joy that comes from
doing research and the motivation
to put in the effort derive from
conviction that the result will be
intrinsically interesting. The cool
thing about doing science is
figuring out something that
nobody knew before.
Your research is known for
being quantitative and
analytical; the quantitative
aspect fits with current trends
toward computational and
systems biology, but the
analytical does not — any
comment? That’s really two
questions. I feel more comfortable
with quantitative data. At their
best, biophysicists, ecologists
and everybody in between are all
quantitative scientists.
Quantitative interpretations of
observations give us richer and
more powerful ways to analyze
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Concern is growing about the
availability of food for many
breeding seabirds amidst
worries of climate change and
human pressures forcing a
decline in their traditional fish
prey. Poor breeding success in
many colonies over recent years
has been attributed to the
absence of such key prey, but a
new study suggests an
additional problem: for those
birds able to find alternative
sources of food to feed their
chicks, the diet may be lacking in
key components necessary for a
healthy brood. The new work
suggests that young seabirds
that do not get enough fat in
their diet are slow learners and
are less likely to grow into
successful adult birds.
Alexander Kitaysky, from the
University of Alaska Fairbanks,
and his colleagues monitored the
development of 20 red-legged
kittiwakes, born in captivity. The
chicks were divided into four
groups, with each group being
fed a different diet. Five chicks
were able to feed on an
unrestricted diet of silverside, a
fatty fish. Another group were fed
rainbow smelt, a low-fat fish. The
remaining groups were given a
A fatty decline?   
Bird brain: New evidence suggests a lack of fatty fish in the young kittiwake’s diet
impairs some cognitive functions (Photograph: Mark Hamblin/OSF.)results; to ask if they fit a
hypothesis or invalidate it.
Observations are intrinsically
quantitative, but quantitative
validity is sometimes so obvious
that we ignore it and consider a
result to be qualitative. A
numerical answer is always more
satisfying, even if it just puts a
limit of detectability on a yes/no
answer. What’s cool about
computational biology is that it
allows you to handle large
quantitative data sets and use
numerical tools to extract more of
their richness. 
The systems biology question
is different. Systems biology is
too often contrasted with
analytical biology, but it really
refers to looking at the ways in
which components of a system
interact to produce the behaviors
characteristic of the system The
‘system’ could be a signaling
network, a cell, a squid or a
prairie. Analysis is the first step.
The systems problem is one of
scale and numerical complexity.
We need to understand the
components, their interactions
and the consequent system
behavior. The key is to define the
organizational scale where you
know or don’t know something,
where your experimental tools are
powerful and where your interest
lies. Then you consider the scale
of complexity just above it and
just below it. I am mostly a
biochemist, which means that I
think about biological molecules. I
rarely think of individual atoms,
nor do I frequently think above
the level of cells. Neither of these
scale jumps would make sense.
I’m an experimental reductionist,
but reductionism doesn’t deny
emergent properties of complex
systems. We’re all empiricists.
You call yourself a biochemist
but work in a pharmacology
department: which term most
aptly describes what you do?
For me, biochemistry is approach
and attitude, pharmacology is
intent.
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